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Adminis t ra t ion  of hydrocor t i sone  to rabbi t s  with the bone m a r r o w  in a s ta te  of e ry th ro id  
hype rp l a s i a  led to an i nc r ea s e  in the oxygen absorpt ion,  a sl ight dec r ea se  in the glucose 
absorpt ion ,  an i nc r ea s e  in the hexokinase act ivi ty,  and a dec r ea se  in the r a t e  of g lycolys is  
and in the concent ra t ion  of r ead i ly  hydrolyzed phosphorous of h igh-energy  compounds in the 
mye loka ryocy t e s ,  consis t ing main ly  of e ry th rob las t i c  cel ls .  During the invest igat ion of m y e -  
lokaryocy tes  obtained f r o m  bone m a r r o w  with reduced e ry th ropo ie s i s  and consis t ing mainly  
of myeloid  cel ls ,  admin i s t r a t ion  of the hormone  was also followed by an i nc rea se  in the ox- 
ygen absorpt ion,  but the glucose absorp t ion  and hexokinase act ivi ty  were  sharp ly  reduced,  
the r a t e  of g lycolys is  was unchanged, and the content of phosphorus of h igh-energy  com-  
pounds was increased .  

Adminis t ra t ion  of hydrocor t i sone  g rea t ly  r educes  the hexokinase act ivi ty  of the bone m a r r o w  m y e l o -  
ka ryocy tes  [1]. However ,  invest igat ion of the effect  of hydrocor t i sone  on total  glucokinase act ivi ty of the 
bone m a r r o w  cel ls  of intact  an imals  does not give a suff icient ly c l ea r  idea of the action of the hormone be-  
cause  of the he terogenei ty  of the cells .  

Recent  work [2] has  shown that  the e ry th rob las t i c  cel ls  of the bone m a r r o w  differ  f r o m  myeloid  ce l l s  
in the c h a r a c t e r  of t he i r  energy  metabo l i sm.  The f o r m e r  have high r e s p i r a t o r y  act ivi ty,  while the l a t t e r  
a r e  more  dependent on ca rbohydra te  uti l ization (glycolysis).  

This  pape r  desc r ibes  an invest igat ion of the effect  of hydrocor t i sone  on some  aspec ts  of the energy  
m e t a b o l i s m  of mye loka ryocy te s  obtained f r o m  bone m a r r o w  with reduced e ry th ropo ies i s  and consis t ing 
main ly  of myeloid  cel ls ,  and also f r o m  bone m a r r o w  in a s ta te  of e ry th ro id  hyperp las i a  and containing 
mainly  cel ls  of the e ry th rob la s t i c  s e r i e s .  

EXPERIMENTAL M E T H O D  

Chronic expe r imen t s  were  c a r r i e d  out on chinchil la rabbi ts  weighing 2-3.5 kg. Hyperp las ia  of the 
e ry thropoie t ic  t i s sue  was induced by repea ted  bleeding, while reduct ion of e ry th ropo ies i s  was induced by 
injections of a suspens ion  of washed e ry th rocy t e s .  After  the development  of h y p e r -  o r  hypoplas ia  of the 
e ry th ro id  t i s sue  (confirmed by m y e l o g r a m  counts),bone m a r r o w  was obtained by puncture f r o m  the f emur ,  
t ibia,  and i l ium before  and 15-16 h a f te r  inject ion of hydrocor t i sone .  Hydrocor t i sone  was given as a single 
in t ravenous or  i n t r a m u s c u l a r  injection in a dose of 50 m g / k g  body weight. Myelokaryocytes  were  isola ted 
by the hemolyt ic  method [3 ]. The glucose concentra t ion for  the invest igat ion of i ts  absorpt ion by the m y e -  
lokaryocy tes  and of the hexokinase  act ivi ty  in ex t r ac t s  f rom them by Long ' s  method [8], was de te rmined  by 
Nelson ' s  method [10], and pro te in  a f t e r  incubation of the mye loka ryocy te s  and the i r  ex t r ac t s  was p rec ip i -  
ta ted by Somogyi ' s  method [12]. The oxygen consumption was m e a s u r e d  m a n o m e t r i c a l l y  in a Warburg ' s  
appara tus  and the lact ic  acid content was de te rmined  by the method of Ba rke r  and Summerson  [5]. The 
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prote in  concentra t ion in the suspensions  of mye loka ryocy te s  
and in the i r  ex t rac t s  was de te rmined  by Lowry ' s  method [9]. 
Inorganic phosphorus  was de te rmined  [7] in the supernatants  
of mye loka ryocy te s  a f t e r  prec ip i ta t ion  with TCA, andthe r e a d -  
ily hydrolyzed phosphorus of the h igh-energy  compounds de-  
t e rmined  a f t e r  hydro lys i s  for  10 rain in 1 N HC1 solution at 
100~ Glycogen was isola ted by Good's  method [6] and de-  
t e rmined  as glucose with thymol  sulfate reagent  [11]. The 
methods used were  fully descr ibed  prev ious ly  [2]. Stat is t ical  
analysis  of the r e su l t s  was ca r r i ed  out by the method of d i rec t  
and indirect  d i f fe rences  [4]. 

E X P E R I M E N T A L  RESULTS 

Before the experiments began, a suspension of myelo- 
karyocytes isolated from the rabbits' bone marrow contained 
21 * 4.2% of erythroblasts-normoblasts, 27 ~- 4.6% of myelo- 
blasts-myelocytes, and 3 8 • 5.8% of metamyelocytes-poly- 
morphs. After repeated bleedings the number of erythro- 
blasts-normoblasts rose to 60~: 4.4% (P< 0.001), the number 
of myeloblasts-myeloeytes fell to 9-~ 2.9% (P= 0.005), and 
the number of metamyeloeytes-polymorphs fell to 22 �9 4.2% 
(P = 0.04). After repeated transfusions of erythrocytes the 
number of erythroblasts-normoblasts fell to 5 ~- I% (P = 0.002), 
the number of myeloblasts-myelocytes rose to 57 �9 4.5% 
(P < 0. 001), and the number of metamyelocytes-polymorphs 
fel l  to 20~ 5.2% (P=  0.03). 

The following conclusion can be drawn f r o m  analys is  of 
the resu l t s  given in Table  1. Injection of hydrocor t i sone  
caused a smal l  (by 31%), but s ta t i s t i ca l ly  significant dec r ea se  
in the absorpt ion  of glucose by the mye loka ryocy te s ,  mos t  of 
which were  e ry th ro id  cells .  Hexokinase act ivi ty in ex t r ac t s  
f r o m  the mye loka ryocy te s  af ter  adminis t ra t ion  of the hormone 
inc reased  by 34%, while the intensi ty  of glycolysis  decreased .  
The dec rea se  in g lycolys is ,  which was obse rved  despite  an 
i nc r ea se  in hexokinase act ivi ty,  may be to some extent due to 
a dec rea se  in the absorp t ion  of glucose by the e ry thro id  cel ls  
which, in turn,  could be caused by a dec r ea se  in the p e r m e -  
abil i ty of the cel l  m e m b r a n e s  which is c h a r a c t e r i s t i c  of the 
action of glucocort icoids.  The glycogen content showed no 
significant changes a f te r  adminis t ra t ion  of the hormone.  The 
content of read i ly  hydrolyzed phosphorus fell  cons iderably  a l -  
though the absorp t ion  of oxygen by the e ry th ro id  cel ls  and, 
consequently,  the intensi ty of the i r  r e sp i r a t i on  were  inc reased  
by approx imate ly  1.5 t imes .  

Invest igat ion of the myelokaryocytes ,  when 77% of these  
cel ls  consis ted  of cel ls  of the myeloid  se r i e s , showed  that the i r  
absorpt ion  of glucose fell  a f t e r  adminis t ra t ion  of hydrocor t i -  
sone was reduced  by 8 t imes  to a low level.  Hexokinase ac -  
t ivi ty was reduced by half. Neve r the l e s s ,  the intensi ty of gly-  
colys is  did not differ  s ignif icantly f r o m  its init ial  level.  If the 
glycogen content in the myeloid cel ls  was s ignif icant ly reduced 
a f te r  adminis t ra t ion  of hydrocor t i sone , i t  can be pos tu la ted tha t  
the subs t ra t e  of g lycolysis  in the myeloid  cel ls  a f te r  admin i s -  
t ra t ion  of hydrocor t i sone  was glycogen and not glucose,  the 
absorpt ion of which was sharp ly  reduced,  evidently through a 
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d e c r e a s e  in the pe rmeab i l i t y  of the cell  m e m b r a n e s  and a dec rea se  in the act ivi ty of hexokinase,  an enzyme 
concerned with glucose me tabo l i sm  in the cell. Absorpt ion of oxygen by the myeloid  cel ls  was doubled and 
the concentra t ion  of r ead i ly  hydrolyzed phosphorus of h igh-energy  compounds was signicantly increased .  

The effects  of hydrocor t i sone  on the indices of energy  m e t a b o l i s m  of the e ry thro id  and myeloid cel ls  
studied in these  expe r imen t s  were  different .  The hormone  cha rac t e r i s t i c a l l y  caused a sharp  dec r ea se  in the 
absorpt ion  of glucose and in hexokinase act ivi ty  in the myeloid  cells .  Since the propor t ion  of myeloid  cel ls  
in the bone m a r r o w  of intact  an imals ,  accord ing  to f igures  given by var ious  authors ,  is 42-60%,it can be 
cons idered  that  the dec r ea s e  in glucokinase act ivi ty  of the bone m a r r o w  a f te r  adminis t ra t ion  of hydrocor t i -  
sone is due to inhibition of the enzyme in cel ls  of myeloid origin. Hydrocor t i sone  induced act ivat ion of r e s -  
p i ra t ion  in both e ry th ro id  and myeloid  cells .  

The authors  a re  gra teful  to V. S. I I ' in  for  this constant  in te res t  in the work. 
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